Cross-talk between the allosteric effector-binding sites in mouse ribonucleotide reductase.
We compared the allosteric regulation and effector binding properties of wild type R1 protein and R1 protein with a mutation in the "activity site" (D57N) of mouse ribonucleotide reductase. Wild type R1 had two effector-binding sites per polypeptide chain: one site (activity site) for dATP and ATP, with dATP-inhibiting and ATP-stimulating catalytic activity; and a second site (specificity site) for dATP, ATP, dTTP, and dGTP, directing substrate specificity. Binding of dATP to the specificity site had a 20-fold higher affinity than to the activity site. In all these respects, mouse R1 resembles Escherichia coli R1. Results with D57N were complicated by the instability of the protein, but two major changes were apparent. First, enzyme activity was stimulated by both dATP and ATP, suggesting that D57N no longer distinguished between the two nucleotides. Second, the two binding sites for dATP both had the same low affinity for the nucleotide, similar to that of the activity site of wild type R1. Thus the mutation in the activity site had decreased the affinity for dATP at the specificity site, demonstrating the interaction between the two sites.